Purpose: The aim of this study is to investigate the clinical factors affecting on the cure rate by invasive and open surgery for gastric cancer and to establish a subgroup of patients who can be applied by the early recovery after surgery program through this retrospective analysis. Materials and Methods: In this retrospective study, we analyzed 425 patients who underwent gastric cancer surgery between January 2011 and December 2011 and were managed with conventional clinical therapies. This clinical algorithm was made when the patient was in minimally invasive surgery group and discharged from hospital one day faster than them in open surgery group. Results: The completion rate of the clinical pathway was 62.4%. Despite the different applications of clinical pathway, completion rate in minimally invasive surgery group was significantly higher than that of open group (P<0.001). In multivariate analysis, the surgical procedure of minimally invasive surgery (odds ratio=4.281) was the most predictable factor to complete clinical pathway. Additionally, younger patients (odds ratio=1.933) who underwent distal gastrectomy (odds ratio=1.999) without combined resection (odds ratio=3.069) were predicted to accomplish the clinical pathway without any modifications. Conclusions: We concluded that high efficacy of the clinical pathway for gastric cancer surgery was expected to selected patients through retrospective analysis (expected completion rate=85.4%). In addition, these patients would become enrolled criteria for early recovery program in gastric cancer surgery.
Introduction
Although the incidence of gastric cancer has been decreased world wide, it is still one of the most common solid tumors in Asian countries like Korea and Japan. 1 The standard treatment to be able to improve the survival of the patients diagnosed with the gastric cancer without distant metastasis is surgical resection. 2 Therefore, most of patients who have been diagnosed with gastric cancers in Asian countries require the surgical resection for their treatments, and then gastric cancer surgery has become the most of popular surgical procedures. 2 The critical pathway (CP) for surgical patients is a standardized plan including preoperative preparation and postoperative managements. For the popularly performed surgery, the standardization of patients care is one of the ways to improve surgical outcomes, reduce the postoperative length of stay and hospital cost. [3] [4] [5] [6] Regarding with gastric cancer surgery, CP has been rarely suggested due to complicated procedures performed in gastric cancer surgery.
However, recent development in gastric cancer surgery has been made the surgical outcome to be improved, and the possibility of application of the CP for perioperative care has been increased.
In particular, minimally invasive surgery (MIS) for early gastric cancer showed the improved surgical outcomes like enhanced postoperative recovery and reduced the length of stay. 7 Discharge POD 6 POD 7 MIS = minimally invasive surgery; PCA = patients controlled anesthesia; POD = postoperative day.
tumor and lymphadenectomy were performed according to the guideline suggested by Japanese Gastric Cancer Association. 11 We planed that the soft diet start at postoperative 5 days for patients underwent MIS and six day for open conventional surgery. All patients were recommended the discharge from a hospital when the patients exhibited tolerability three times of soft diet without complaint and had normal physical condition. As results, there was a difference of one day at the time of discharge from the hospital between two procedures.
The 'Complete' of CP was defined when it was progressed favorably without schedule change, and the patients discharged or recommended at planned schedule. The 'Drop' was defined when that surgeon intentionally changed the schedule because of the preoperative or postoperative observation of the patients' condition and the postoperative complication, or patients were readmitted for various reasons.
Statistical analyses were performed using Statistical Package for Table 4) . Palliative resection, total gastrectomy and patients' age were predicting factors for the drop from CP in multivariate analysis (Table 5) . However, open surgery showed the most obvious factor to predict it (odd ratio=4.281, 2.771 ＜95 percent c.i.
＜6.613).
Suggested indications for ERAS in gastric cancer. In our retrospective cohort, 137 patients (32.2%) had the all kinds of factors suggested in multivariated analysis. In these patients, the complete rate of CP was 85.4%, and only 11 patients were dropped due to surgical complication (Fig. 1) .
We compared the surgical outcomes of 137 patients who had those factors with them of other 123 patients who underwent MIS (Table 6 ). Drop from CP and postoperative complication were significantly less frequent in patients who had four factors (P＜0.001 and P=0.014). Two case of mortality were occurred only in other group. The postoperative recovery including bowel motility, diet Values are presented as number (%). BMI = body mass index; MIS = minimally invasive surgery. *P-value was analyzed by chi-square test the proportion of the drop according to clinicopathologic factors. progress and the length of stay of patient who had those factors were faster than those of others.
We investigated the surgical outcomes of complications in patients with indications for ERAS. Except for two patients who diagnosed with wound infection and anastomosis stricture, first symptoms like abdominal pain, fever and abnormality of laboratory were occurred within postoperative four days in most patients. The complications were treated by non-operative managements without mortality (Table 7) . Based on those results, we could suggest, 1)
MIS 2) no combined resection 3) distal gastrectomy and 4) 65 year old and less, as indications for ERAS in gastric cancer.
Discussion
We found out the several factors to predict the accomplishment of conventional CP in this retrospective study. According to these results, the surgical procedure of MIS was most predictable factor to complete CP, in spite of faster diet and discharge schedule in CP for patients who underwent MIS. In addition, younger patients who underwent distal gastrectomy without combined resection were predicted to accomplish the CP without modification.
In this study, we want to investigate the subclass of patients with reasonable completion rate for the CP in gastric cancer surgery.
The CP in surgical procedure was well established that it could reduce the cost and the length of hospital stay. 12, 13 However, a previous clinical study reported that the CP for gastrectomy in gastric cancer patients is less effective compared with that in patients with other benign disease. 14 The completion rate of the CP was only 19% in that study, on the other hand, 45 to 58% in mastectomy, thyroidectomy and laparoscopic cholecystectomy. 14 They assumed that this low efficacy of the CP for gastric cancer surgery resulted from serious operative procedures following with requiring additional medical care. Additional care was mainly required when the postoperative complications were occurred, and the complication rate in gastric cancer surgery was generally known as from 17.5% to 20.1% in cohort studies with large-scale series. [15] [16] [17] Moreover, these studies suggested that age, combined resection, extension of lymphadectomy or the method of reconstruction would be contributing factors for postoperative morbidities. 15, 16 Therefore, we expected that the efficacy of the CP for gastric cancer surgery will be increased if the patients for application of the CP were well selected. In our study, 32.2% of all patients had all kinds of factors, which could predict the completion of the CP. They showed the lower complication rate (8.0%) and available complete rate (85.4%)
of CP enough to apply it on them. Values are presented as number (%) or mean±standard deviation. ERAS = early recovery after surgery; CP = critical pathway. *Nondrop patients were included. †
The postoperative day of first flatus. Besides open surgery, combined resection (odd ratio: 3.069), total gastrectomy (odd ratio: 1.999) and old age (odd ratio: 1.933)
were other independent factors which could predict the drop from the CP. Several studies have already reported the morbitidy and mortality after gastric cancer surgery were significantly increased in the elderly. [21] [22] [23] In addition, other report presented that extent of gastric resection could be significant factors to predict the length of hospital stay. 24 Regarding the combined resection, some studies, which evaluated the efficacy of additional splenectomy or pancreatectomy to total gastrectomy in gastric cancer, presented that the combined resection could increase the postoperative complication. 25, 26 Therefore, it is possible that surgeons predict the frequent occurrence of complication and additional medical care in patients with those factors. In addition, most surgeons want to observe more duration the patients who have the risk factors, despite they present mild symptomatic or laboratory change not related to complications. These reasons might affect on increasing the drop rate from the CP.
These retrospective results were analyzed before design for the prospective clinical study about the ERAS program in patients who underwent gastrectomy with lymphadenectomy for gastric cancer (as NCT01642953 registered in www.clinicaltrials.gov). ERAS program in gastric cancer surgery has been unusually applied due to concerning about the early oral feeding after upper gastrointestinal surgery. However, recent prospective clinical trial of single center reported that the early oral feeding after gastric cancer surgery was feasible. 27 This trial showed the complication rate of 25% and the length of hospital stay of 7 days in early oral feeding group.
In spite of postoperative early oral feeding, these results were not remarkable outcomes compared with recent outcomes of MIS for gastric cancer. Therefore, we tired to make a plan in order to enhance recovery more after gastric cancer surgery. Developed ERAS program for gastric cancer surgery includes the liquid diet without Conservative ERAS = early recovery after surgery; POD = postoperative days; F = female; M = male; LADG = laparoscopy-assisted distal gastrectomy; TLDG = totally laparoscopy distal gastrecotmy; LAPG = laparoscopy-assisted proximal gastrectomy.
bowel preparation at the preoperative one day, proper pain management combined with non-opioid drug, fluid restriction, early oral feeding and early discharge at postoperative 4th day. However, under the situation as less evidence of fast track-CP, we thought that it is important to select indicated patients who are expected to perform the ERAS program without sever complications. Of enrolled patients in this retrospective study, selected patients showed the lower complication rate and even the most of complications were detected within 4th postoperative day. Although recent several clinical trials about fast-track surgery for gastric cancer were designed as postoperative 4 days stay in hospital, 28, 29 we suggested that the application of this schedule on selected patients with suggested indication would be more effective.
In conclusion, high efficacy of the CP for gastric cancer surgery was expected to selected patients through retrospective analysis.
In addition, these patients would become enrolled criteria for early recovery program in gastric cancer surgery.
